Increased expression of the cyclin-dependent kinase inhibitor p27 in cleavage-stage human embryos exhibiting developmental arrest.
It is accepted that approximately 50% of embryos obtained after IVF arrest during the first week. Traditionally, chromosome abnormality and suboptimal culture conditions have been proposed as factors commonly associated with embryo arrest. However, even when considering 'ideal' conditions and embryos of only excellent morphology in vitro, there is still a significant incidence of embryonic arrest. There is considerable evidence that the nuclear protein p27, a member of the Cip/Kip family of CDK inhibitors, plays an important role in multiple fundamental cellular processes, including cell proliferation, cell differentiation, and apoptosis. The present investigation, using immunocytochemical techniques coupled with confocal microscopy, was undertaken to determine whether p27 could play a role in the arrest of 4-8-cell human embryos. A total of 28 preimplantation embryos at the 4-8-cell stage were investigated. Of these, 16 were diploid embryos showing cleavage arrest with no further progression, and 12 were normally developing embryos. There was a 2-fold increased expression of the cell-cycle inhibitor p27 in arrested embryos compared with control normally developing embryos. This study represents the first demonstration of an increased expression of p27 in cleavage-stage human arrested embryos.